Abstract Intimate partner violence (IPV) victimization, substance misuse, and depression are highly prevalent among female caregivers involved with child protective services (CPS). Understanding heterogeneity in the occurrence of these problems is essential to improving pathways to intervention. Latent class analysis was employed to determine whether homogeneous subgroups of female caregivers who experience different patterns of IPV victimization, substance misuse, and depression exist. A restricted three-class solution best fit the data. A substantial number of female caregivers comprises the high-risk subgroup (33 %) in which caregivers reported high rates of IPV victimization, substance misuse, and depression. Avery small proportion comprised the no-risk subgroup (9 %). Findings emphasize heterogeneity among female caregivers based on these risk factors, which may have implications for practitioners, CPS caseworkers, and researchers.
Female caregivers involved with Child Protective Services (CPS) report high rates of intimate partner violence (IPV) victimization, substance misuse, and depression. Kohl et al. 2005b; Kohl and Macy 2008) . National estimates indicate 29 % of women involved with CPS experienced IPV in the previous year (Hazen et al. 2004 ); 36 and 13 %, respectively, experience alcohol and drug disorders at some point during their lives (Kelleher et al. 1994) ; and 23 % reported symptoms of major depression at their time of entry into the CPS system (U.S. Department of Health and Human U.S. Department of Health and Human Services 2003) . The prevalence of these caregiver-related issues is of particular concern among CPS-involved families because each is strongly related to women's psychological and physical health, as well as their ability to provide a safe and stable environment for the child (Barth 2009; Hazen et al. 2006) .
Further, research has indicated a mutually causal and mutually reinforcing relationship between IPV victimization, substance misuse, and depression (Devries et al. 2014 ). Indeed, affect regulation models and the self-medication hypothesis assert that a primary motivating factor for substance use across populations is to manage negative emotion (see Sher and Grekin 2007, for review) . These theories propose that women may misuse substances to cope with the distress associated with IPV victimization and mental health symptoms (Sullivan and Holt 2008; Todd et al. 2009 ). Understanding profiles of IPV victimization, substance misuse, and depression among female caregivers in the CPS system may have critical implications for assessment, referral, and intervention efforts within both the child welfare and adult behavioral health systems (Kuijpers et al. 2011; Slep and O'Leary 2009) . To identify distinct profiles of these caregiver risks, the present study applied latent class analysis (LCA) to a nationally representative sample of female caregivers of children involved with CPS following suspected abuse or neglect.
Despite a large number of studies documenting the strong association among IPV victimization, substance misuse, and depression among women within the general population and among female caregivers in the CPS system, literature in this area remains limited by two important factors. First, this literature has focused almost exclusively on examining the prevalence and correlates of these problems without considering the extent to which they co-occur. To our knowledge, only one previous study within the child welfare literature has examined the co-occurrence of female caregivers' IPV, substance misuse, and depression to determine profiles (Kohl and Macy 2008) . This study provided valuable information regarding the co-occurrence of a number of risk factors, including female caregivers' mental health symptoms and substance misuse, among several others. However, the authors limited the study sample exclusively to those female caregivers who reported IPV victimization at the time of the precipitating CPS investigation. Utilizing IPV victimization as a sample inclusion criterion, rather than an indicator variable in LCA analyses, may have limited the generalizability of the Kohl and Macy study. One such limitation is that it did not address the issue of co-occurrence rates for IPV victimization, substance misuse, and depression among the population of all women involved in a CPS investigation who retain child custody. Such an examination is critically important because understanding the extent to which female caregivers are at risk for one or more of these problems may inform researchers and practitioners about caregivers' collective level of risk that may reduce the ability to provide a safe and nurturing home environment for their children.
Findings from the current study may also inform researchers and practitioners about female caregivers' intervention needs in order to enhance caregivers' and families' health and wellbeing. Second, extant literature has frequently examined physical IPV victimization as a single construct, as opposed to examining minor and severe IPV victimization separately. Examining different levels of physical IPV severity as separate constructs is important because they may have differential etiologies and consequences (Breiding et al. 2008; Ellsberg et al. 2008) . This study aimed to address these gaps in the literature by employing LCA to identify profiles of caregivers' self-reported minor and severe IPV victimization, substance misuse, and depression. Because demographic characteristics and whether or not CPS reports of child maltreatment in the home were substantiated are often related to the central constructs of interest in our study, we also examined the relation of latent classes to these demographic covariates.
Method

Participants
Data for the current analyses were derived from the National Survey of Child and Adolescent Well-Being (NSCAW) CPS sample. The NSCAW is a national probability sample of 5501 children between the ages of 0 and 14 years who were involved in a CPS investigation as a result of suspected child abuse or neglect (NSCAW Research Group 2002) . A random sample of youth from participating child welfare sites was identified from active investigations reported to CPS agencies between October 1999 and December 2000. This random sample included cases that were substantiated or indicated, as well as those that were not substantiated; additional details on study recruitment and methods are published elsewhere (NSCAW Research Group 2002) . We limited the sample to those female caregivers who retained custody of their child after the CPS investigation, resulting in a final sample of 3644.
Measures
Intimate Partner Violence Victimization The Conflict Tactics Scale (CTS; Straus 1979) was used to assess women's minor (i.e., having something thrown at, being pushed, grabbed, shoved, slapped, kicked, bit, hit) and severe (i.e., being hit with an object, choked, beaten up, or threatened with a weapon, or had a knife or gun used) physical IPV victimization. For each of the nine items, participants were asked to indicate the frequency with which a partner had engaged in that behavior with them during the past 12 months. The CTS has demonstrated excellent reliability and validity (Straus 1990; Kohl et al. 2005a) . For the purposes of this study, minor and severe IPV victimization were examined as separate and dichotomous constructs (1 = at least one occurrence of IPV victimization, 0 = no occurrence of IPV victimization).
Substance Misuse Substance misuse was assessed using the World Health Organization Composite International Diagnostic Interview Short-Form (CIDI-SF; Kessler et al. 1998 ). This measure utilizes diagnostic criteria based on the DSM-III-R (American Psychiatric Association 1987) for substance dependence. In all, participants responded to eight items relating to alcohol misuse and eight items relating to drug misuse. Consistent with procedures outlined by Aertgeerts and colleagues (2000) , participants who endorsed at least one problem related to either alcohol or drug use (including occupational, psychological, or physical problem, craving, impaired capacity for control, using drugs or drinking to relieve withdrawal symptoms, psychological withdrawal, tolerance, regular pattern of use, neglect of interests, or continued use despite problems) were categorized as substance misusing. This construct was categorized dichotomously in the present study. CIDI-SF reliability for substance use assessment is strong ).
Depression Depression was assessed using the World Health Organization Composite International Diagnostic Interview Short-Form (CIDI-SF; Kessler et al. 1998 ). This measure utilizes diagnostic criteria based on the DSM-IV (American Psychiatric Association 1987) to screen for symptoms of major depression. Participants were categorized as meeting DSMI-IV diagnostic screening criteria for depression if they endorsed either of two dimensions of depression (feeling sad, blue, or depressed; or losing interest in hobbies, work, or activities that used to give you pleasure) at least every day, most of the day, for two consecutive weeks during the past year. Depression was treated as a dichotomous variable in the present analyses (0 = none, 1 = depression present). Previous NSCAW studies indicate strong reliability and validity (Andrews et al. 1995; Janca et al. 1992 ).
Demographic Covariates Covariates included participant's age, race, and annual household income. Participant's age was treated as a continuous covariate. Race was dummy coded using White as the comparison group. Dummy codes were created for Black, Hispanic, and 'Other Race' identities. Annual household income was analyzed categorically (1=0-$9, 999, 2 = $10,000-$19,999, 3 = $20,000-$29,999, 4 = $30, 000-$39,999, and 5=$40,000 and greater).
Data Analysis
Latent class analysis (LCA) using Mplus 6.0 Muthén 1998-2010 ) was used to determine if homogeneous subgroups of women existed within our sample based on their reports of four categorical indicator variables: minor IPV victimization, severe IPV victimization, substance misuse, and depression. LCA identifies sub-groups (i.e., classes) of caregivers based upon similarity of responses to each of the risk indicator items (LCA; Lubke and Muthén 2005; McCutcheon 1987) . Model results include estimates of class membership probabilities (e.g., prevalence of identified classes) and item response probability estimates within class (Lanza et al. 2003) . Among its many advantages, LCA allows variance among classes to vary, provides formal statistical fit indices for maximal accuracy when interpreting results, and flexible measurement error (Magidson and Vermunt 2002) . Full information maximum likelihood estimation (FIML) was used to address missing values and produces less biased estimates than listwise case deletion or mean substitution (Acock 2005) .
To determine the number and characteristics of latent classes (i.e. subgroups) we first examined model fit associated with a one-class solution. Next, we tested the fit of models in which additional classes were added, one at a time, until the fit indices indicated no statistically significant improvement in model fit. In addition, we compared a restricted-class model, in which a class of caregivers experiencing none of the three risk factors was included, to the freely estimated class models to see whether inclusion of such a Bno-risk^class improved model fit. For all models with more than one class, we included age, race, and income as covariates.
Multiple indices of model fit were examined to determine optimal number of classes, including the Akaike information criterion (AIC) and Bayesian Information Criterion (BIC), the Lo-Mendell-Rubin Likelihood Ratio Test (LMR LRT), and entropy values . A reduction in AIC and BIC values reflect an improvement in model fit from one solution to the next. LMR LRT provides a p value where p<0.05 indicates significant improvement in fit compared to the fit of the previously tested model that included one less class (Nylund et al. 2007) . Entropy is an indicator of classification uncertainty or reliability. Entropy ranges from 0 to 1, with higher ratings indicating greater reliability of classification. Finally, the proportion of the sample fitting into each class and the mean number of participants endorsing each of the three risk factors (IPV victimization, substance misuse, and depression) was estimated.
Results
In the overall sample, 44.7 % of participants reported experiencing some level of IPV victimization (43.5 % endorsed minor IPV victimization, 32.5 % endorsed severe IPV victimization) 13.3 % endorsed substance misuse, and 38.5 % endorsed depression. Comparative fits statistics of each LCA model tested are presented in Table 1 . A threeclass restricted solution produced the smallest AIC and sample-size adjusted BIC compared to the one and two class models. Although the AIC and sample-size adjusted BIC Class membership Fig. 1 . One-third of female caregivers (33.2 %) were identified as members of the high-risk group characterized by extremely high rates of both minor and severe IPV victimization (94.3 and 100 %, respectively), high rates of depression (48.8 %) , and the highest rates of substance misuse (16.1 %). The second group, the 'moderate risk' group, included more than half of female caregivers (57.8 %) and was characterized by moderate rates of depression (31 %) and minor IPV victimization (21.8 %), lower rates of substance misuse (8.8 %), and very low rates of severe IPV victimization (1.7 %). Finally, nine percent of female caregivers were identified as members of the low risk group who reported no experiences of IPV, substance misuse, or depression at the baseline interview coinciding with CPS involvement.
In addition to prevalence of particular risk indicators, groups differed with respect to the number of risk indicators experienced by members of each class. The high-risk group reported experiencing a greater number of indicators of risk (M = 2.61, S.E. = .03) than the moderate risk (M = .66, S.E.=.03; Χ 2 =2724.35, p<.001) and no risk groups (M=.00, S.E.=.00; Χ 2 =8848.51, p<.001). Finally, only one demographic indicator was associated with latent class membership. Specifically, women who identified as being in the Bother racial/ethnic group^were significantly more likely to be classified in the moderate or high-risk groups compared to women who identified as Caucasian.
Discussion
The purpose of this study was to identify and describe subgroups of female caregivers involved with CPS with similar profiles of minor and severe IPV victimization, substance misuse, and depression. Within this large national probability sample, three subgroups of female caregivers emerged using latent class analysis with over 90 % of them falling into the two subgroups with reported risk; 33 % were classified as reporting a very high level of risk for these commonly cooccurring problems while 58 % reported a moderate level of risk. Group membership was related to only one demographic covariate. Specifically, racial identity other than White, Black, or Hispanic was associated with increased likelihood of moderate risk compared to low risk. This study's findings emphasize the heterogeneity of female caregivers' experiences with IPV victimization, substance misuse, and depression across the larger CPS population, as well as the homogeneity within subgroups that emerged. Given the co-occurrence of IPV victimization, substance misuse, and depression, findings support the application of affect regulation models and the self-medication hypothesis (see Sher and Grekin 2007, for review), which suggest that caregivers may be using alcohol or drugs to deal with their negative emotional experiences including those that result from IPV victimization. By examining the co-occurrence of only these three indicator variables among all female caregivers who retained custody of their children at baseline, we have identified novel sub-groupings of women in this population. These sub-groupings have implications for practice in terms educating caseworkers in the CPS system and facilitating more efficient referrals for services to address IPV victimization, substance misuse, and depression. First, given that previous studies have found that CPS caseworkers often significantly underestimate the occurrence of IPV victimization, substance misuse, and depression in the caregivers they assess (Bunger et al. 2011; Kohl et al. 2005a; Marcenko et al. 2011) , our findings may help caseworkers become more familiar with the prevalence and co- occurrence of these problems and the nuances of how these problems cluster within subgroups. Most child welfare agencies use caseworker tools to formally assess child safety or risk of future system involvement (D'Andrade et al. 2008 ), though such instruments have been criticized for a variety of reasons (Hughes and Rycus 2006) . Employing brief screening instruments such as those applied in medical settings (e.g. Laurie et al. 2012 ) may also provide a mechanism to educate caseworkers about co-occurring IPV, substance use, and depression experiences and referral needs among the women they work with. Such screening instruments are generally met with high levels of acceptability by women patients in other settings (Iverson et al. 2013a; Kapur and Windish 2011) , but pose potential challenges in the child welfare system. Schlonsky and Friend (2007) and Dore, Dorris, and Wright (1995) provide an in-depth review of these challenges, and offer potential insight into appropriate tools and their use for more integrated service referral planning and linkages to evidence based treatments to address family needs. Indeed, a recent U.S. Preventative Services Task Force concluded that screening for IPV among women is a critical endeavor with generally positive outcomes in medical settings (see Nelson et al. 2012 , for review), but screening efforts alone have proven minimally successful (MacMillan et al. 2009 ). Like physicians and other medical staff, CPS caseworkers have increasing demands on their time. Future research should explore the efficacy of adapting the medical model of screening for IPV, substance use, and depression to CPS settings and pairing screening efforts with appropriate referrals by CPS caseworkers.
Second, the high prevalence of moderate and severe IPV co-occurring with substance misuse and depression within the high risk group may suggest that CPS caseworkers need to refer these caregivers to interventions that include a central focus on integrative treatments to manage the negative sequelae of IPV victimization, including mental health and substance use problems, as well as advocacy focused referrals to enhance women's resources in domains frequently influenced by IPV, such as housing, finance, and employment. In addition to improved screening efforts, one potential avenue to improve the efficacy of CPS caseworkers to detect and intervene when IPV, substance use, and/or depression are present is to promote educational opportunities for this community of providers. For example, in other professional fields, providers often cite a lack of time, training, and self-efficacy as the primary barriers to IPV screening (Iverson et al. 2013b; McColgan et al. 2010) . Perhaps improving training opportunities, such as inviting IPV advocates to provide training at CPS facilities and prioritizing screening for these commonly co-occurring problems within the CPS framework, might facilitate improved outcomes.
Our findings also provide a platform from which future research can be enhanced. Future studies can further enhance the efficacy of caseworker's assessment and referral efforts by investigating the causal links between different types of IPV victimization, substance misuse, and depression, and the characteristics of those female caregivers who are most likely to become members of high-risk groups. Notably, the NSCAW study is limited to assessing only women's physical IPV victimization. Given the detrimental and long-lasting negative effects associated with psychological IPV (Basile et al. 2004; Pico Alfonso 2006) , future research should aim to assess and investigate the relationship between psychological IPV, mental health, and substance misuse among CPS caregivers. Connecting women who are at risk for any one of these problems with appropriate services may be an integral step toward enhancing female caregivers' wellbeing, their parenting ability, and the likelihood of keeping more families intact.
The present study is limited by several factors. Our study relied on cross-sectional self-report data, suggesting that our findings may be influenced by self-report or single reporter bias. This study is also limited by the absence of data on psychological IPV victimization and women's use of IPV. Future studies should aim to include longitudinal data and reports from caseworkers regarding service referrals to obtain a more complete understanding of the circumstances under which female caregivers are referred to and using (or not using) appropriate services. The extent to which women are also using IPV against their current partner may inform practitioners about appropriate resources for women.
Conclusions
Despite these limitations, our findings suggest that IPV victimization, substance misuse, and depression frequently cooccur among female caregivers involved with CPS, and a substantial subgroup of this population is at a heightened risk for experiencing severe levels of these problems concurrently. Caseworkers' effectiveness may be enhanced by an increased awareness of the clustering patterns of these problems and by assessing for their co-occurrence among female caregivers. Our findings advance the existing literature in this area by highlighting the heterogeneity of risk profiles reported in this population and suggesting that greater nuance in assessment protocols and referral strategies conducted by CPS caseworkers may enhance the wellbeing of women and their children in this population.
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